REMARKS 

The August 7, 2008 Official Action has been carefully considered. In view of the 
following remarks, favorable reconsideration and allowance of this application are 
respectfully requested. 

At the outset, it is noted that a shortened statutory response period of three (3) months 
was set in the August 7, 2008 Official Action. The initial due date for response, therefore, 
was November 7, 2008. A petition for a two (2) month extension of the response period is 
included with this amendment and request for reconsideration, which is being filed before the 
expiration of the two (2) month extension period. 

In the August 7, 2008 Official Action, claims 1-4, 33, 34, 44-47, 51 and 52 stand 
rejected under 35 USC §103 as allegedly unpatentable over the combined disclosures of 
Kotze et al. (J. Controlled Release, 51: 35-46 (1998)) and Kubota et al. (Carbohydrate Res., 
324: 268-74 (2000)). 

Kotze et al. reports on the results of a study in which the effects of N-trimethyl 
chitosan chloride (TMC) on the permeability of intestinal epithelial cells (Caco-2 cell 
monolayers) was investigated and compared with those of chitosan hydrochloride and 
chitosan glutamate. The authors conclude that the charge, charge density and structural 
features of chitosan and chitosan derivatives are important factors determining their potential 
use as absorption enhancers for drugs absorbed by the so-called paracellular transport 
pathway, e.g., peptides and peptidomimetics agents. 

Kubota et al. is relied on for its disclosure of the degradation of chitosan to reduce its 
molecular weight and thus increase its water solubility. Based on the combined disclosures 
of Kotze et al. and Kubota et al., the examiner contends, at page 5 of the August 7 Official 
Action, that it would have been obvious to the skilled artisan at the time of the instant 
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invention to use low-molecular weight TMC because it was known that lowering the 
molecular weight increases solubility which would lead to more effective absorption 
enhancing agents. 

The objection to claim 53 and the 35 USC §112, second paragraph, rejection of claims 
1-4, 33, 34, 44-47, 51 and 52 set forth in the previous Official Action, dated January 3, 2008, 
were not repeated in the August 7, 2008 Official Action, and presumably are withdrawn. The 
above-mentioned rejection under 35 USC §103 is the sole ground set forth in the August 7 
Official Action for refusing the present application. 

The present amendment includes new claims 56-62, which correspond, respectively, 
to original claims 9, 1 1 and 16-20. In certain instances, the new claims have been rewritten to 
conform to claim amendments previously filed in this application. No additional claim fee is 
believed to be payable in connection with the present claim amendment, as the total number 
of claims currently under consideration is less than 20. 

No new matter has been introduced into this application by reason of the present 
amendment, entry of which is respectfully requested. 

For the reasons given below, the 35 USC §103 rejection of claims 1-4, 33, 34, 44-47, 
51 and 52 based on the combined disclosures of Kotze et al. and Kubota et al. is clearly 
improper. This ground of rejection is, therefore, respectfully traversed. 

It is well-settled that the examiner bears the initial burden of establishing a prima 
facie case of obviousness under 35 USC §103. Ex parte Walters, 214 USPQ 735 (Bd. Apps. 
1979). Furthermore, an obviousness determination under 35 USC §103 based on a 
combination of prior art references is proper only when there is an apparent reason to 
combine known elements of the prior art in the fashion set forth in the claims in question. 
KSR International Co. v. Teleflex, Inc., 82 USPQ2d 1385 (2007). In the present case, the 35 
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use §103 rejection of claims 1-4, 33, 34, 44-47, 51 and 52 based on the combined 
disclosures of Kotze at al. and Kubota et al. is plainly improper because it is devoid of any 
rational basis to support the legal conclusion that the subject matter of the rejected claims 
would have been prima facie obvious. 

As pointed out at page 1, lines 4-6 of the present specification, applicants' invention 
relates to novel carbohydrate polymers having hydrophobic and hydrophilic side-groups that 
are effective for solubilising, inter alia, hydrophobic drugs. Thus, the claims currently under 
consideration are directed to the novel carbohydrate polymers, per se (claims 1-4 and 56-62), 
methods of forming such carbohydrate polymers (claims 33 and 34), a combination of the 
aforementioned carbohydrate polymers and a pharmaceutically acceptable carrier (claims 44 
and 45), a pharmaceutical composition comprising the aforementioned carbohydrate polymers 
(claims 46, 47 and 55) and a method of dissolving poorly soluble drugs (claims 51 and 52). 
All of the examples in the present application relate to using solubilising carbohydrates that 
are effective to render water soluble compounds which are practically insoluble. The term 
"practically insoluble" is defined in the specification. According to this definition, a drug is 
considered practically insoluble when one gram "requires more than 10,000 milliliters of 
solvent (e.g., water) to be solubilised" or alternatively "a material which has a solubility of 
less than 0.1 mg/mL'' in water". See page 1, lines 24-30 of the present specification. 

Kotze et al., by contrast, is concerned only with the absorption enhancement of 
"hydrophilic" molecules (water loving molecules and hence water soluble molecules, e.g., pg 
36, col. 1; pg 36, col. 2, lines 1-3). Furthermore, the examples of Kotze et al. involve all 
hydrophilic water soluble compounds, namely, a hydrophilic dextran derivative (FD4), a 
hydrophilic peptide (buserelin), mannitol and poly(ethylene glycol) 400; e.g., pg 36, col. 2, 
lines 18-30; pg 37, col. 2, lines 14-45; pg 38; Table 2; pg 41, col. 2, lines 15-44. A specific 
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reference is made by Kotze et al. to the "highly hydrophilic" nature of the compounds tested 
by these authors: pg 41, col. 2, line 26. 

There is no indication in Kotze et al. that TMC or any of the other chitosan salts 
described therein are deficient in any respect insofar as their water solubility is concerned. 
Indeed, Table 1 at page 39 of Kotze et al. indicates that TMC is soluble over a pH range of 4- 
9. Moreover, the authors indicate, at page 45, that TMC, along with the other chitosan salts 
studied, has "the potential to be an important contribution towards the development of 
selective and effective delivery systems for peptide and protein drugs and other large 
hydrophilic molecules". 

The results reported by Kotze et al. make it clear that TMC proved to be entirely 
satisfectory for delivery of peptide and protein drugs, as well as other large hydrophilic 
molecules. 

Kubota et al. is relied on by the examiner for its teaching that reduction in molecular 
weight increases the solubility of half N-acetylated chitosan at neutral pH, and gives an 
example wherein half N-acetylated chitosan with a molecular weight above or equal to 150 
kDa was not completely water soluble at neutral pH at a concentration of 10 mg/mL (Figure 
6). Kubota also teaches that above a molecular weight of approximately 30 kDa the half N- 
acetylated chitosan is not completely soluble in water at a concentration of 10 mg/mL (Figure 
4). Such a teaching might arguably provide the motivation necessary to arrive at the claimed 
invention, provided inadequate water solubility of TMC created an impediment to its 
proposed use as a drug absorption enhancer. As noted above, however, that is plainly not the 
case, given the disclosure of Kotze et al. 

Furthermore, at a concentration of 15 mg/mL, the relatively high molecular weight 
quaternary ammonium palmitoyl glycol chitosan (Mw = 178.6 kDa) is water soluble 
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(reference 3 1 cited in the present application), contrary to tiie teaching of Kubota et al. 
Hence, there is no sound scientific rationale for one of ordinary skill in the art to apply the 
teaching of Kubota et al. in the manner urged by the examiner so as to arrive at the claimed 
invention. 

Viewed objectively, Kotze et al. provides no rational basis for one of ordinary skill in 
the art to further increase the solubility of TMC, which is the centrepiece of the examiner's 
argument, or any other carbohydrate polymer having hydrophobic and/or hydrophilic side- 
groups, using the means described in Kubota et al. or any other means. 

For all of the above-stated reasons, the disclosure of Kubota et al. cannot reasonably 
be regarded as suggesting to the artisan of ordinary skill that the novel carbohydrate polymers 
of the present invention, the method of forming such polymers, the compositions containing 
same or their use in solubilizing poorly soluble drugs could be arrived at by a modification of 
the TMC described in Kotze et al. 

The present rejection is improper for the additional reason that the combined 
disclosures of the cited references fail to meet all of the recitations of the rejected claims. 
Both Kotze et al. and Kubota et al. describe chitosan derivatives in which the amine group at 
the C-2 position is chemically modified. The amine group is quatemized in Kotze et al.; it is 
"half N-acetylated" in the chitosan degradation products of Kubota et al. No other chemical 
modifications of chitoran are taught or suggested. 

Applicants' novel carbohydrate polymers, on the other hand, have additional 
hydrophobilic and/or hydrophilic groups, as represented by the substituents X, R', R" and R'", 
as seen in the structural formula of claim 1 . Neither Kotze et al. nor Kubota et al. teach or 
even remotely suggest carbohydrate polymers meeting the structural requirements of 
applicants' claims. Also, Kotze et al. and Kubota et al. are both silent with respect to the 
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solubilization of poorly soluble drugs, as called for in claim 51 . 

Although the foregoing remarks have been directed primarily at claim 1, claims 2-4, 
33, 34, 44-47, 51, 52 and 55 depend directly or indirectly from claim 1 . Any claim dependent 
from a non-obvious claim is also non-obvious. In re Fine, 5 USPQ2d 1596 (Fed. Cir. 1988). 

In summary, Kotze et al. and Kubota et al., considered together, provide no disclosure 
or suggestion of the particular carbohydrate polymers, the method of forming such polymers, 
compositions comprising same and their method of use in dissolving poorly soluble drugs, as 
claimed in the present application. 

Lastly, the examiner is correct in presuming (at page 2 of the August 7 Official 
Action) that the subject matter of the various claims was commonly owned at the time the 
inventions covered thereby were made. 

In view of the foregoing remarks, it is respectfiilly requested that the rejections set 
forth in the August 7 , 2008 Official Action be withdrawn and that this application, as 
presently amended, be passed to issue and such action is earnestly solicited. 



Respectfully submitted, 
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